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The purpose of this study was to determine the level of 
problem solving skills of students in the 7-Step PBL material 
work and energy materials. The method used in this 
research is descriptive method. The number of samples used 
in this study were 62 students. The data analysis technique 
used is descriptive analysis technique. There are three main 
findings in this study, the first amounted to 69.35% the 
average level of problem solving abilities of students is still 
at level 2 (moderate). Second, even after participating in 
learning using the 7-Step PBL method, the average problem 
solving ability of students has not yet reached level 4(high). 
Third, in indicator problem number 2 "relationship work 
and kinetic energy" there are no students who have 






Problem-based learning (PBL) can be considered a constructivist approach [1] [2] [3] for education [4]. 
PBL is a teaching and learning strategy that is used to engage students in problem solving. PBL is 
defined as student-focused pedagogy [5] [6] [7] where students develop intellectual independence when 
working through problems with little direction from the teacher [8]. PBL environment designed to help 
students build a knowledge base that is broad and flexible, be an effective collaborator, develop 
independent learning skills, develop effective problem solving skills, and become intrinsically motivated 
to learn [9]. 
 
PBL is generally implemented as a small group tutorial where students learn through learning scenarios. 
Scenarios involve problems that become more complex over time [10], interesting, open, and real to 
motivate students and stimulate discussion [11]. According to Maurer & Neuhold [12], the 7-Step PBL 
learning steps consist of clarifying terms and concepts, formulating problem statements, discussing 
problems (brainstroming), categorizing and structuring discussions, determining learning objectives to 
be achieved, self-learning, post - discussion and reflection in the learning process. 
 
PBL can improve academic achievement, cognitive abilities, procedural skills [13], scientific 
argumentation abilities [14], and enable students to work in groups cooperatively and build knowledge 
through social negotiations compared to traditional teaching models [15]. Yew & Schmidt [4] show that 
three PBL phases: problem analysis, independent learning, and reporting phases, play a special role in 
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influencing students' scientific reasoning abilities. Martin & Hand [16] reported progress in 
understanding concepts when students were given the opportunity to work collaboratively to solve 
problems and discuss alternative views. The findings from Loyens et al. [9] that PBL can enhance 
conceptual change because students seriously and critically consider contrasting information between 
scientific explanations and previous misconceptions. When clarifying the terms and concepts the teacher 
can play an active role if students provide incorrect explanations for the word / concept of the problem 
given so that students in the classroom learning using the PBL method demonstrate an explanation and 
understanding of problem analysis that is superior compared to students in conventional classes [17]. 
 
The seven-step PBL, also known as the "seven-jump" approach. Each tutorial meeting is thus divided 
into two parts: The tutorial session begins with a post-assignment discussion that students prepare for 
self-study prior to the tutorial, and after a short break the initial discussion of the next assignment follows 
the students preparing until the next tutorial meeting. These learning steps consist of the stage of 
clarifying terms and concepts, formulation of the problem statement, brainstorm, categorized and 
structured, formulation of common learning objectives, self-study, post-discussion [12]. The advantage 
of this approach is that students feel ownership of their own learning, and by being able to choose for 
themselves exactly how they want to approach a particular problem, they show a higher level of interest 
and more involvement in their learning process. 
 
Problem solving is often described as procedures, strategies, steps, ways, defining problems, analyzing 
problems, collecting data, formulating solutions, evaluating solutions, choosing the best solution and 
generalizing results, which require verification of results and generalizations for other similar cases [18]. 
The main idea of problem solving is a combination of declarative and procedural knowledge units 
(elements of knowledge) that come together. 
 
There are four steps to solving structured problems, representing problems, preparing plans or strategies, 
implementing plans or strategies and evaluating solutions . First the problem representation, in this 
section students must extract and assimilate information, determine the purpose of the problem and 
introduce the appropriate notation when needed. Secondly formulate a plan, at this stage students must 
make a general plan and choose a relevant model, "heuristics" that is useful for solving problems based 
on an understanding of the problem. Thirdly carry out the plan, at this stage students carry out 
mathematical calculations to get the results of the completion. , at this stage students conclude the answer 
to the problem, examine the solutions provided and examine the mathematical keywords of the problem. 
To measure the four steps of solving this problem is required rubric. 
 
Polya's rubric is used to measure the four steps of problem solving ability. In the step of problem 
representation, Polya categorizes problem solving abilities into 4 levels [19]. Level 1, students must 
know the purpose of the problem. Level 2, students must understand the variables and/or information 
needed and use the required notation. Level 3, students can clearly identify all the variables needed and 
separate them from foreign information. Level 4, students demonstrate a clear understanding of the 
problem given and can identify specific factors that influence the approach of the problem before solving 
it. 
 
In work and energy, Nguyen et al. [20] found that students had significant difficulties in transferring 
their problem solving skills from verbal representation to graphical and functional representations. 
Students had difficulties extracting information from the graph, except for the coordinates of a point and 
the slope. When given a function, students attempted to find its value at some points rather than 
integrating it. Students also had considerable difficulties with interpreting physical meaning of 
mathematical operations such as derivative and integration although they could easily perform these 
operations. Many of the difficulties appeared to arise due to the tendency of students trying to mimic 
the previous problem when faced with a new but similar problem. 
 
Research on the 7-Step PBL learning model that explains the influence and improvement of problem 
solving abilities has been widely carried out. But research that explains the level of problem-solving 
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ability of students in work and energy material in the 7-Step PBL class has not been much researched. 
Therefore, the researcher wants to research about the level of problem solving ability in the 7-Step PBL 





This type of research is quantitative research. The research design used in this study used a quantitative 
descriptive research design. This research was conducted at SMA Negeri 4 Malang. The number of 
samples in this study were 62 students. To describe students' problem-solving abilities in this study using 
a proprietary rubric [19]. Problem solving ability data obtained from the results of written tests. The 
written test is given in the form of a problem-solving ability test in the form of an essay of four questions. 
Problem indicators consist of using the concept of work to solve physics problems, solving physics 
problems using the concept relationship of work and kinetic energy, solving physics problems using the 
concept relationship of work and gravitational potential energy, using the concept of conservation 
mechanical energy in physics problems. To find out the problem-solving ability of each problem solving 
component, it is necessary to calculate the value of each problem-solving component. The calculation 
of the value of the problem solving component uses equation 1. The criteria for the problem solving 





× 100 (1) 
 
Information : 
x = aspects A, B, C and D 
Px = aspectpercentage x 
Rx = obtaining an aspectscore x 
Sx = maximumaspectscorex 
n = number of studentstakingtests 
 
















Develop a plan or 
strategy to solve 
the problem 










Shows a limited 
understanding of the 
problem and its wider 
context. 
Students do not 




strategies used are 
clearly 
inappropriate 
Stating at most one, 
is often the wrong 
solution. Students do 
not recognize many 

















was developed in part 
of the problem and 
identify some factors 
specific that affect the 
approach to the 
problem before the 
finish 
Students rarely 
recognize the need 
for some 
solutions , but 
sometimes can do 
so when 
requested or 
when deleting a 
solution that is 
not right . 
Sometimes students 
realize the need for 
multiple steps to 
implement the plan 
that especially if the 
effort first failed but 
the students do with 









identify a solution 
that is partly true 
7-Step PBL: Problem Solving Ability of Students in Work and Energy 
Amin Mustajab, Samsul Bahri, Ya Julyanto 
 
DOI: 10.26737/jipf.v5i3.1838   172 
with some reason 
and ability is 
limited 
to checking the 
answers and if the 
students do , the 
students are not 
able to carry out 
adjustments in the 
stage of planning or 
implementation .  
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problem before the 
finish 
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RESULTS AND DISCUSSIONS 
 
Results 
The average problem solving ability of students after participating in learning with the 7-step PBL model 
is presented in Figure 1. As many as 30.56% of students are at level 1 (Benchmark). As many as 40.32% 




Fig 1. Average level of problem-solving skills in PBL 7-step classes 
 
The distribution of students' problem solving abilities on each item is presented in Figure 2. In the 
indicator question no 1 "work concept in the incline" as many as 4.84% of students are at level 1 
(Benchmark). As many as 49.94% of students are at level 2 (Milestone). As many as 45.16% of students 
are at level 3 (Milestone). At level 4 (Capstone) there are only 8.06% students. In indicator number 2 " 
relationship work and kinetic energy" 32.26% of students are at level 1 (Benchmark)). A total of 50.00 
students are at level 2 (Milestone). At level 3 17.74% of students are at level 3 (Milestone). In item no. 
2 there are no students who have ability at level 4 (Capstone). In indicator number 3, "work relations 
and potential energy" as much as 41.94% are at level 1 (Benchmark)). As many as 37.10% of students 
are at level 2 (Milestone). A total of 14.52% are at level 3 (Milestone). At level 4 (Capstone) there are 
6.45% students. In indicator problem number 4 "mechanical energy conservation law" there are 61.29% 
of students at level 1 (Benchmark)). At level 2 (Milestone) there are 9.68% students. As many as 11.29% 
are at level 3 (Milestone). At level 4 (Capstone) there are 17.74% students. 
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Discussions 
From Figure 1. that the average percentage of problem solving skills of students who take classes using 
the 7-step PBL model shows that 30.56% of students are at level 1 (Benchmark). This is due to several 
reasons, first students show a limited understanding of the problem and wider context. This is also 
reinforced by the findings of Sujarwanto, et al., students find it difficult to make representations (graphs, 
diagrams) during learning and when solving problems (tests/quizzes) [21]. This is because students have 
difficulty recognizing the state of the system being reviewed. Second, students choose strategies without 
regard to compatibility, usually based on superficial phrases or keywords in this case also in accordance 
with the findings of students formulate problem-solving strategies based on what is known and what is 
asked not based on underlying physics concepts . One possibility is this happened because many students 
did not understand the concepts of Physics that had been taught, as were the results of interviews 
conducted with students.This is also reinforced by Mustofa & Rusdiana [22] that problem-solving ability 
requires mastery of concepts as the basis. Third, students do not recognize many paths to running a plan 
even though the solution given is wrong. students have difficulty in planning solutions, which will 
certainly affect the accuracy of the solutions provided. The four students did not evaluate the solution 
given. 
 
From Figure 1. that the average percentage of problem solving skills of students who take classes using 
the 7-step PBL model shows that 40.32% of students are at level 2 (Milestone). This is due to several 
things, first students can only identify a number of specific factors that affect the problem. Second, 
problem solving strategies are not detailed enough because of the limited specific information. Third, 
the limited ability of students to implement other solutions when mathematical errors and/or conceptual 
errors are also found by Walsh et al. [23], students use the information they have to solve problems, but 
they may not always get the right answer because of a mathematical error or conceptual problem.Fourth, 
the limited ability to evaluate solutions based on the concept of the problem, this finding is also in line 
with the findings of Sujarwanto, et al. [21], that students evaluate solutions based on what is known on 
the problem not based on the basic concept of the problem. 
 
From Figure 1. that the average percentage of problem solving skills of students who take classes using 
the 7-step PBL model shows that 29.03% of students are at level 3 (Milestone). This shows several 
things, first students can understand the problem clearly and can identify specific factors that affect the 
problem, although students can identify some specific factors that affect the problem but the students' 
answers are not always correct problem solving also relies on the correctness of the concepts used and 
evaluation of the solution to the problem of Sujarwanto, et al. [21].Second, students can identify plans 
based on structural aspects of the problem not only by keywords and phrases but not always with 
accuracy. Third, students can use several steps in implementing plans to find solutions. Fourth, students 
synthesize results from more than one perspective. 
 
 
CONCLUSION AND SUGGESTION 
 
Based on the description in the results and discussion section of 69.35% the average level of problem 
solving abilities of students is still at category Milestone. Second, even after participating in learning 
using the 7-Step PBL method, the average problem solving ability of students has not yet reached level 
4. Third, in indicator problem number 2 " relationship work and kinetic energy" there are no students 
who have problem-solving skills at level 4. In this study, researchers have not been teaching media to 
help students in problem solving skills. It is hoped that in future studies it can apply media to physics 
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